Abstract-Nowadays, a lot of efforts have been given to reduce hardware and software development cost. Many of today's military and commercial communication systems use Software Defined Radio (SDR) technology to create various different hardware combinations in term of software control. In this paper, we present an approach to design a SDR based traffic management system by tuning between two different digital modulation schemes: ASK and FSK. The wavelet transform technique has been used for modulation identification. The performance of the identification scheme is investigated through simulations, for different signal to noise ratio (SNR). The system identification performance is improved more than 95% when SNR is more than 9dB.
frequency bands, multi-modulation schemes and multi-channel coding.
During the last decade, the importance of information technology has become more important than ever. To travel from one place to another and the use of modem technology is increasingly in demand, and the increase on the usage of the transportation area leads to many problems such as traffic congestion. Traffic congestion is considered as the serious problem on the modem society and this increase the needs to design an intelligent traffic management system; therefore the scientists introduce some detectors and sensors to overcome all Borhanuddin Mohd Ali Director of Wireless Communication Department MIMOS Berhad Bukit Jalil, selangor, Malaysia borhangmimos.my these problems. The traffic system proposed in this paper is managed by using radio frequency identification devices (RFID) such as readers and tags, which they are used to detect the movement of the cars, by establishing a two way wireless communication in order to send the ID of the tag hold by the vehicle to the readers. The traffic system concerns with arranging the movement of the vehicles in the roads and highway, hence, designing an intelligent system based on SDR is the most challenging issue, as this system should work on different environments and under various circumstances. Therefore, the signals which are transmitted between the readers and the tags will face many drawbacks due to the distance and the movement of vehicles on the roads, and since the solution is based on choosing between the different modulations schemes to enhance the wireless transmission between the readers and tags.
Thus, designing a hardware which can be utilized to overcome these problems can be very costly since there is a need to design a particular or specific circuit for each modulation scheme. Moreover, integrating all these circuits in one system will definitely consume power and increase the interferences between all the circuits; this will inevitably increase the SNR which further reduces the reliability to detect the signals.
These shortcomings have motivated the researchers to study on designing a system based on the SDR techniques which can operate for a variety of modulation techniques, as it can reduce the hardware of the receiver circuit for both the RFID reader and tag, while replacing it with the software based, beside allowing the traffic system to works under multimodulation schemes hence the different characteristics of the digital modulation schemes will enable the system to tune adaptively to use any modulation scheme based on the situation , the environment and the needs when the RFID reader and tag communicate to each other.
Many researches have been done on the traffic management system area. A smart traffic control device placed in the traffic light junction, transmits information to approaching vehicles regarding its current and future state enabling vehicles to control their speed to avoid arriving at the junction until it permits the passage of traffic, thus avoiding stopping, idling and reaccelerating when reaching the traffic [1] , hence its not useful for road congestion condition
The second one is real time vehicle guidance and forecasting system under traffic jam conditions. It is a vehicle guidance system that guide a vehicles through a mobile units including Global Position Units (GPS) (position determine systems adapted to determine their present position) and communicatively linked to the central traffic unit computer server. The central traffic unit broadcasts the update traffic patterns in real time thereby enabling the individual mobile units to dynamically calculate the desired optimal travel path. Those mobile units equipped with RF transmitters that communicate their present position to central traffic unit at predetermine time intervals [2] , but the delay due to the GPS is not tolerable in this case for real time system Based on what have been mentioned before, the traffic system based RFID readers and tags consider as a best way in order to manage the traffic system effectively, and due to the RFID reader and tag's characteristic and the environment surround both, we designed a modulation scheme identification based on SDR technique. The SDR based modulation identification system that has been implemented in this paper enables the RFID readers and tags to tune between multiple modulations schemes using appropriate algorithms and technique, wherever needed. The SDR technique is mainly based on digital signal processing (DSP) technique in order to process the digital signal as well the digital modulations, whereas the technique was proposed to identify the modulation scheme uses the continuous wavelet transform (CWT), as it is quite suitable for extracting transient information beside that it's capable to be computed using fast algorithm and hence allowing identification in real time [3] .
Digital modulation waveform is a cyclostationary signal that contains transit in amplitude, frequency and phase. To extract the features of the signal there are two ways. The first one called multi resolution analysis, decompose the signal at different level, and the other way is to look for the local maximum of the magnitude by Continuous Wavelet Transform (CWT) [4] .
Many researches have been done using wavelet transform techniques. Lin and Kuo [5] applied morlet wavelet to detect the phase change, and used the likehood function based on the total number of detected phase change as a feature to classify M-ary PSK signal. Ho and Chan [6] on the other hand proposed a method to identify PSK and FSK signal using the Haar WT (HWT) without the need of any communication parameter of a modulated signal. LiedtKe [7] applied amplitude and frequency variances to differentiate ASK, FSK and signal.
This paper focus on designing a modulation identification system based SDR and propose the use of wavelet transform for ASK and FSK digital modulation for the identification system based on the principle that the ASK modulation depend on the amplitude changes, where as the FSK depend on the frequency change, hence can distinguished both of them using the continuous wavelet transform and the Haar family, to compute the variance of the HWT, therefore the variance test it used to classify between the proposed modulation schemes. The Haar wavelet is the first known wavelet and it's consider as a simplest possible wavelet for extracting transient information of the signals [8] The paper is organized as follows. The digital modulation identification technique using HWT is presented in next section, Section 3 gives the simulation results, and finally Section 4 concludes the paper.
II. THE OVERALL IMPLEMENTED SYSTEM SYSTEM DESCRIPTION
The traffic system distribute the RFID readers among the streets and highways beside assigning one RFID tag to each vehicles, hereby allowing the vehicles to be detected when crossing the RFID reader while moving on the roads,, thereby enabling the readers to send the ID of the vehicles wirelessly to the central station to dynamically calculate the exact location.
The integrated design consists of three stages: network (RFID) reader and tag, server with software platform and the vehicle part. * Network Part: The active wireless RFID reader will detect the RFID tag of the vehicle and inform the server periodically. * Serve Part: The serve detects the location of the vehicle based on the signal transmitted from the multiple RFID readers. * Vehicle Part: the vehicle will hold the RFID tag in order to be detected by the RFID readers in the roads. The RFID reader and tag usually use Amplitude Shift Keying (ASK) modulation scheme. Due to the simplicity of the communication system, we introduce to use another digital modulation technique which is Frequency Shift Keying (FSK) adaptively as per need. The (FSK) is simple to implement due to the ease of the analysis and computation comparing with the other digital modulations.
The reason of applying the SDR concept in the RFID tag is to make the system support different protocols and different modulation schemes in different traffic management system as flexible. We demonstrate the SDR concept by tuning between different modulations scheme to communicate between the RFID readers and tags. These readers and tags can be used to build a system that can gives the car the ability to move across many readers without any problems, besides giving a very accurate and stable performance.
III. DIGITAL MODULATION DISCRIMINATION BY WT
The detection of digital modulations depends on the wavelet transform has widely been used because of its advantages of extracting the transient information and thereby allowing simple method to perform modulation identification.
The continuous wavelet transform (CWT) is defined as the sum of the signal multiplied by scaled and translation versions of the wavelet function v over time. This process produces wavelet coefficients that are functions of scale and position; hence any discussion of wavelets begins with Haar wavelet, the first and simplest. Haar wavelet is discontinuous, and resembles a step function.
Suppose the received waveform r(t) 0 < t > T is described as r(t) = s(t) + n(t) where n(t) is the complex white Gaussian noise , the signal s(t) can be represented in complex form as: s(t) = s(t)ej(wct+oc) (1) w 6 Where c and c are the carrier frequency and phase respectively [9] . As ASK and FSK are considered to be identified by the system algorithm, hence ideal signals are generated as reference signal in order to match with the unknown modulated signal. The ideal signal for the ASK and FSK are as fellows:
For ASK signal:
S ASK (t) = a cos()0ot + q') It can be seen from the (2) and (3) CWT (a,j) = fs(t)T (t)dt (2) Where constant a has value 0 in case of sent binary 0, or value 1 in case of sent binary 1 It's observed from (5) and (6) that when the wavelet is within the symbol period, the IHWTI of ASK signal without noise is constant independent of translation T, since the amplitude of the ASK signal is variable the IHWTI pattern of a signal is a multi step functions. Beside that the IHWTI of FSK signal is a multi step function since the frequency is variable and there will be a distinct peaks in IHWTI of the FSK signal resulted from frequency changes at the time when the Haar wavelet covers a symbols changes.
The result of the Haar wavelet transform is the coefficient of the signal as in the Figure. 5 & Figure. 6, and then we applied the filter function which filters the data sequence using a digital filter that works for both real and complex inputs. Its filter the data of the coefficients signal by numerator coefficient vector and denominator coefficient vector. To differentiate ASK and FSK signals, we must find a common feature and select a criterion based on the differences, hence in this paper we design the identification system based on multi-steps analysis and variance that finally implies the statistical approach to differentiate between the ASK and FSK signal. From Figure. 5 and Figure. 6 it can seen that there is a quite different between the ASK and FSK signal that make the identification easier. The design of the identification procedure shown in Figure  7 using the wavelet transform based on five steps:(I) First step is to analysis the signal by the CWT using Haar family technique, then (II) apply the digital filter for the coefficient result to remove the peaks of the signal. After applying the median filter, at the third step (III) the identifier compute the first step variance of the digitally filtered signal, followed by (IV) compute the second step variance to determine the threshold level and finally (V) threshold matching with the unknown modulated signal.
The justification of the multi step is to allow the identification system to identify easily the type of the modulated signal that has been analyzed. For example, the coefficient of ASK signal analyzed by Haar WT is a constant while the Haar WT analysis for the FSK signal is a multi-step function since the frequency is variable [1] .
The WT magnitude of ASK has one DC level and many levels of peaks, whereas that of FSK has several levels for DC and peaks. After filtering, the FSK WT magnitude still contains different DC levels; whereas there is only one in ASK. Thus the median filter output for FSK will have a higher variance, and the variance test is a simple method to separate the two [3] .
The threshold for separation between different types has been determined according to the ideal signal that was generated in the experiment and simulation, and this threshold may vary for different systems and different environments; which means it is not a fixed standard for all the systems but the conceDt is fixed.
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IV. THE SIMULATION
In this section we present the simulation result of the digital modulation identification system shown in Figure 7 .
The first step variance calculation implies the signal graph for the ideal signal we used as a reference comparing with the unknown modulated signal. In our design we generated a noise signal to become as the unknown modulated signal as shown in figure 3 , 4 and this signal has been generated according to its reference signal and we add an AWGN (Additive White Gaussian Noise) noise to the signal at different level starting from 15 dB to 4 dB as showing in Figure 3 The different SNR values included in the unknown modulated signal gives some alteration to it variance value than the variance of the ideal signal, which finally after calculating the second variance for both ideal and unknown modulated signals; resulting in a fixed threshold value for the ideal signal, whereas show different values for the unknown modulated signal depending on the noise level in the signal.
The different values of the SNR been used at the noisy signal gives more possibilities to the capabilities of the system to identify the type of the modulation scheme correctly. Figure 8 shows the comparison between the variance of both ASK ideal signal and the unknown modulated signal, the first graph is the ideal signal that was generated by the system as a reference, and the second one is the unknown modulated signal after it has been identified by the system as ASK signal. Figure 9 shows the same concept of the comparison of the FSK signal with the unknown modulated signal and this comparison mainly depends on the threshold value of the ideal signal calculated by the second variance step, and this threshold has been used to identify the unknown modulated signal. Figures 12 and 13 showed the correct identification percentage of the system. From the graphs, for higher SNR values, the system can identify the type of the modulation scheme correctly, beside that it has the ability to identify the FSK signal better then ASK signal for lower SNR values. The result show that, the system's accuracy (identification ability) is approximately 95 to 100% if SNR > 9dB.
V. CONCLUSIONS
In this paper modulation identification for SDR approach has been implemented for traffic management system as application. The approach based on statistical analysis method using the Haar wavelet transform and matching the variance of an unknown modulated signal with reference ideal signals (which considered as a threshold point in the system). Signal to noise ratio(dB) 400 Soosystem has been implemented for the ASK and FSK signal only because of the simplicity of the hardware circuit used for the RFID devices. In general, the system's identification ability is approximately 95%0 and above for SNR > 9dB. Hence the efficiently of the system is apparent.
